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ENTERED 



5 <110> APPLICANT: Jalkanen, Markku 
7 Darwish, Kamel El 

9 Lindahl, Ulf 

11 Li, Jin-Ping 

15 <120> TITLE OF INVENTION: Glucuronyl C5 -Epimerase, DNA Encoding the Same and Uses 
Thereof 

19 <130> FILE REFERENCE: 1708.0280002 
C--> 21 <140> CURRENT APPLICATION NUMBER: US/10/005 , 647 
C--> 23 <141> CURRENT FILING DATE: 2001-12-07 

26 <150> PRIOR APPLICATION NUMBER: US 60/304,180 

28 <151> PRIOR FILING DATE: 2000-12-08 

31 <150> PRIOR APPLICATION NUMBER: US 09/732,026 

33 <151> PRIOR FILING DATE: 2000-12-08 

37 <160> NUMBER OF SEQ ID NOS : 2 

41 <170> SOFTWARE: Patentln version 3.0 

45 <210> SEQ ID NO: 1 

47 <211> LENGTH: 1854 

49 <212> TYPE: DNA 

51 <213> ORGANISM: Mus musculus 



55 <220> FEATURE: 
57 <221> NAME/KEY 
59 <222> LOCATION 
63 <400> SEQUENCE 



CDS 

(1)..(1854) 
1 



64 


atg 
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tgt 


ttg 


gca 


get 


egg 


gtc 


aac 


tat 


aag 


act 


ttg 


att 


ate 


ate 


48 


65 


Met 


Arg 


Cys 


Leu 


Ala 


Ala 


Arg 


Val 


Asn 


Tyr 


Lys 


Thr 


Leu 


He 


He 


He 




66 


1 








5 










10 










15 






68 


tgt 


gcg 


eta 


ttc 


act 


ttg 


gtc 


aca 


gta 


ctt 


ttg 


tgg 


aat 


aag 


tgt 


tec 


96 


69 


Cys 


Ala 


Leu 


Phe 


Thr 


Leu 


Val 


Thr 


Val 


Leu 


Leu 


Trp 


Asn 


Lys 


Cys 


Ser 




70 








20 










25 










30 








72 


age 


gac 


aaa 


gca 


ate 


cag 


ttt 


cct 


egg 


cac 


ttg 


agt 


agt 


gga 


ttc 


aga 


144 


73 


Ser 


Asp 


Lys 


Ala 


lie 


Gin 


Phe 


Pro 


Arg 


His 


Leu 


Ser 


Ser 


Gly 


Phe 


Arg 




74 






35 










40 










45 










76 


gtg 


gat 


gga 


tta 


gaa 


aaa 


aga 


tea 


gca 


gca 


tct 


gaa 


agt 


aac 


cac 


tat 


192 


77 


Val 


Asp 


Gly 


Leu 


Glu 


Lys 


Arg 


Ser 


Ala 


Ala 


Ser 


Glu 


Ser 


Asn 


His 


Tyr 




78 




50 










55 










60 












80 


gec 


aac 


cac 


ata 


gec 


aaa 


cag 


cag 


tea 


gaa 


gag 


gca 


ttt 


cct 


cag 


gaa 


240 


81 


Ala 


Asn 


His 


lie 


Ala 


Lys 


Gin 


Gin 


Ser 


Glu 


Glu 


Ala 


Phe 


Pro 


Gin 


Glu 




82 


65 










70 










75 










80 




84 


caa 


cag 


aag 


gca 


ccc 


cct 


gtt 


gtt 


ggg 


ggc 


ttc 


aat 


age 


aac 


ggg 


gga 


288 


85 


Gin 


Gin 


Lys 


Ala 


Pro 


Pro 


Val 


Val 


Gly 


Gly 


Phe 


Asn 


Ser 


Asn 


Gly 


Gly 




86 










85 










90 










95 






88 


age 


aag 


gtg 


tta 


ggg 


etc 


aaa 


tat 


gaa 


gag 


att 


gac 


tgt 


etc 


ata 


aac 


336 


89 


Ser 


Lys 


Val 


Leu 


Gly 


Leu 


Lys 


Tyr 


Glu 


Glu 


He 


Asp 


Cys 


Leu 


He 


Asn 




90 








100 










105 










110 








92 


gat 


gag 


cac 


acc 


att 


aaa 


ggg 


aga 


cga 


gag 


ggg 


aat 


gaa 


gtt 


ttc 


ctt 


384 


93 


Asp 


Glu 


His 


Thr 


lie 


Lys 


Gly 


Arg 


Arg 


Glu 


Gly 


Asn 


Glu 


Val 


Phe 


Leu 




94 






115 










120 










125 










96 


cca 


ttc 


act 


tgg 


gta 


gag 


aaa 


tac 


ttt 


gat 


gtt 


tat 


gga 


aaa 


gtg 


gtc 


432 
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97 Pro Phe Thr Trp Val Glu Lys Tyr Phe Asp Val Tyr Gly Lys Val Val 




98 


130 








135 








140 












100 


cag 


tat 


gac 


ggc 


tat 


gat 


cga 


ttt 


gaa 


ttc 


tct 


cat 


age 


tat 


tec 


aaa 


480 


101 


Gin 


Tyr 


Asp 


Gly 


Tyr 


Asp 


Arg 


Phe 


Glu 


Phe 


Ser 


His 


Ser 


Tyr 


Ser 


Lys 




102 


145 










150 










155 










160 




104 


gtc 


tat 


gca 


cag 


aga 


tea 


cct 


tat 


cac 


cct 


gac 


ggt 


gtg 


ttt 


atg 


tec 


528 


105 


Val 


Tyr 


Ala 


Gin 


Arg 


Ser 


Pro 


Tyr 


His 


Pro 


Asp 


Gly 


Val 


Phe 


Met 


Ser 




106 










165 










170 










175 






108 


ttt 


gaa 


ggc 


tac 


aat 


gtg 


gaa 


gtc 


cga 


gac 


aga 


gtc 


aaa 


tgt 


ata 


agt 


576 


109 


Phe 


Glu 


Gly 


Tyr 


Asn 


Val 


Glu 


Val 


Arg 


Asp 


Arg 


Val 


Lys 


cys 


He 


Ser 




110 








180 










185 










190 








112 


gga 


gtt 


gaa 


ggt 


gtg 


cca 


tta 


tct 


acc 


cag 


tgg 


ggg 


cct 


caa 


ggc 


tat 


624 


113 


Gly 


Val 


Glu 


Gly 


Val 


Pro 


Leu 


Ser 


Thr 


Gin 


Trp 


Gly 


Pro 


Gin 


Gly 


Tyr 




114 






195 










200 










205 










116 


ttc 


tac 


cca 


ate 


cag 


att 


gca 


cag 


tat 


ggg 


eta 


agt 


cat 


tac 


age 


aag 


672 


117 


Phe 


Tyr 


Pro 


He 


Gin 


He 


Ala 


Gin 


Tyr 


Gly 


Leu 


Ser 


His 


Tyr 


Ser 


Lys 




118 




210 










215 










220 












120 


aat 


eta 


acc 


gag 


aaa 


ccc 


cct 


cac 


ata 


gaa 


gta 


tat 


gaa 


aca 


gca 


gaa 


720 


121 


Asn 


Leu 


Thr 


Glu 


Lys 


Pro 


Pro 


His 


He 


Glu 


Val 


Tyr 


Glu 


Thr 


Ala 


Glu 




122 


225 










230 










235 










240 




124 


gac 


agg 


gac 


aga 


aac 


ate 


aga 


cct 


aat 


gaa 


tgg 


act 


gtg 


ccc 


aag 


ggg 


768 


125 


Asp 


Arg 


Asp 


Arg 


Asn 


He 


Arg 


Pro 


Asn 


Glu 


Trp 


Thr 


Val 


Pro 


Lys 


Gly 




126 










245 










250 










255 






128 


tgc 


ttc 


atg 


gec 


agt 




gca 


gac 


aag 


tct 


aga 


tec 


acc 


aat 


gtt 


aaa 


816 


129 


Cys 


Phe 


Met 


Ala 


Ser 


Val 


Ala 


Asp 


Lys 


Ser 


Arg 


Ser 


Thr 


Asn 


Val 


Lys 




130 








260 










265 










270 








132 


cag 


ttt 


att 


get 


cca 


gaa 


acc 


agt 


gaa 


ggt 


gtg 


tct 


ttg 


cag 


ctg 


gga 


864 


133 


Gin 


Phe 


He 


Ala 


Pro 


Glu 


Thr 


Ser 


Glu 


Gly 


Val 


Ser 


Leu 


Gin 


Leu 


Gly 




134 






275 










280 










285 










136 


aac 


aca 


aaa 


gac 


ttc 


att 


att 


tea 


ttt 


gac 


etc 


aag 


ctt 


tta 


aca 


aat 


912 


137 


Asn 


Thr 


Lys 


Asp 


Phe 


He 


lie 


Ser 


Phe 


Asp 


Leu 


Lys 


Leu 


Leu 


Thr 


Asn 




138 




290 










295 










300 












140 


ggg 


agt 


gtg 


tct 


gtg 


gtt 


ctg 


gag 


acc 


aca 


gaa 


aag 


aat 


cag 


etc 


ttc 


960 


141 


Gly 


Ser 


Val 


Ser 


Val 


Val 


Leu 


Glu 


Thr 


Thr 


Glu 


Lys 


Asn 


Gin 


Leu 


Phe 




142 


305 










310 










315 










320 




144 


act 


gtg 


cat 


tat 


gtc 


tea 


aac 


acc 


cag 


ctg 


att 


get 


ttc 


aga 


gac 


agg 


1008 


145 


Thr 


Val 


His 


Tyr 


Val 


Ser 


Asn 


Thr 


Gin 


Leu 


He 


Ala 


Phe 


Arg 


Asp 


Arg 




146 










325 










330 










335 






148 


gac 


ata 


tac 


tac 


ggc 


att 


ggg 


ccc 


aga 


act 


tea 


tgg 


agt 


aca 


gtt 


acc 


1056 


149 


Asp 


He 


Tyr 


Tyr 


Gly 


He 


Gly 


Pro 


Arg 


Thr 


Ser 


Trp 


Ser 


Thr 


Val 


Thr 




150 








340 










345 










350 








152 


aga 


gac 


ctg 


gtc 


act 


gac 


etc 


agg 


aaa 


gga 


gtg 


ggc 


ctt 


tct 


aac 


aca 


1104 


153 


Arg 


Asp 


Leu 


Val 


Thr 


Asp 


Leu 


Arg 


Lys 


Gly 


Val 


Gly 


Leu 


Ser 


Asn 


Thr 




154 






355 










360 










365 










156 


aaa 


get 


gtc 


aag 


cca 


acc 


aaa 


ate 


atg 


ccc 


aaa 


aag 


gtg 


gtt 


agg 


ttg 


1152 


157 


Lys 


Ala 


Val 


Lys 


Pro 


Thr 


Lys 


He 


Met 


Pro 


Lys 


Lys 


Val 


Val 


Arg 


Leu 




158 




370 










375 










380 












160 


att 


gca 


aaa 


ggg 


aag 


gga 


ttc 


ctg 


gac 


aac 


att 


acc 


ate 


tea 


acc 


aca 


1200 


161 


He 


Ala 


Lys 


Gly 


Lys 


Gly 


Phe 


Leu 


Asp 


Asn 


He 


Thr 


He 


Ser 


Thr 


Thr 
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1 69 


385 










390 










395 










400 




1 64 
x o *± 


gCC 


cac 


atg 


get 


gca 


ttc 


ttt 


get 


gca 


agt 


gac 


t aa 

u y y 


eta 


at a 
y i_y 


aaa 
ayy 


aac 


1248 


165 


Ala 


His 


Met 


Ala 


Ala 


Phe 


Phe 


Ala 


Ala 


Ser 


Asp 


Tro 


Leu 


Val 


Ara 


Asn 














405 










410 










415 








C3.CJ 


gat 


era a 
yay 


aaa 


ggt 


ggc 


t (TCT 
i_y y 


cca 


att 


atg 


at a 

y Ly 


acc 


coo 

Ly y 


aag 


tta 


ooo 
y y y 


1296 


169 


Gin 


Asp 


Glu 


Lys 


Gly Gly 


TrD 


Pro 


He 


Met 


Val 


Thr 


Arg 


Lys 


Leu 


Glv 




170 








420 










425 










430 








179 


g&S 


aaa 

yyy 


ttt 


aaa 


tct 


tta 


gaa 


cca 


aaa 
y ya 


t an 
uyy 


tac 


tct 


gec 


atg 


gca 


caa 


1344 


173 


Glu 


Glv 


Phe 


Lys 


Ser 


Leu 


Glu 


Pro 


Glv 
vj xy 


Trn 
XJ -F 


Tvr 


Ser 


Ala 


Met 


Ala 


Gin 




X / ** 






435 










440 










445 










1 7fi 
x / u 


yyy 


caa 


gec 


ate 


tct 


acc 


tta 

L. LQ 


nt n 
y lc 


a nrr 

a yy 


y ll» 


tat 

LQ l_ 


ntt 

lll 


nta 

L LCI 


acg 


aaa 


aa n 
y aL • 


-1 J V Zj 


177 


Glv 


Gin 


Ala 


He 


Ser 


Thr 


Leu 


Val 


Arg 


Ala 


Tvr 
j. y j. 


Leu 


Leu 


Thr 


Lys 


Asp 




178 




450 










455 










460 














tat 

LCI L 


gta 


ttc 


etc 


agt 


tea 


ant 
y tL 


tta 

l_ LQ 


a arr 

ayy 


gca 


aca 


ann 
y ll 


cca 


tac 


aag 


ttt 


1 440 

-L t ** Vj 


181 


Tvr 
j. y i 


Val 


Phe 


Leu 


Ser 


Ser 


Ala 


Leu 


Arg 


Ala 


Thr 


Ala 


Pro 


Tyr Lys 


Phe 




182 


465 










470 










475 










480 




1 ft4 

X O *± 


pprr 

LLy 


tea 


gag 


cag 


cat 


gga 


att 


3 7\ A 
CLCXd 


y l.l> 


at rr 

y <~y 


tt n 

L, LL 


3 t Cf 

a Ly 


^ a t 

CLG L 


aaa 


cat 


y ciL 


1 4ftft 


185 


Pro 


Ser 


Glu 


Gin 


His 


Gly 


Val 




Ala 


Val 


Phe 


Met 


Asn 


Lys 


His 


Asp 




1 fifi 

1UU 










485 










490 

*± J \J 










495 








t nrrr 

MJy 


tat 


gaa 


gaa 


tat 


cca 


a. L L 


QUO. 


L 


7\ an 
ay l 


tnt 

L, L L 


ttt 

LLL 


att 
y ll 


tta 


aat 


rrrrn 
yyu 


J.JOO 


189 


Trt> 
±x tr 


Tyr Glu Glu Tyr Pro 


Thr 


Thr 


Pro 


Ser 


Ser 


Phe 


Val 


Leu 


Asn 


Glv 




1 q n 

X .7 U 








500 










505 










510 








1 99 
i ^ 


ttt 

L L L 


atg 


tat 


tct 


tta 


att 


y yy 


nt rr 
l <— y 


tat 

LQ L 


aa p 


eta 


aaa 


gaa 


aca 


gca 


aaa 

yyy 


1584 


193 


Phe 


Met 


Tyr 


Ser 


Leu 


He 


Gly 


Leu 


Tvt 
±y x 


Asp 


Leu 


Lys 


Glu 


Thr 


Ala 


Glv 




1 Q4 

_L J *i 






515 










S90 
J ^ u 










•S9 S 










X .7 U 


yay 


aca 


ctt 


ggg 


aaa 


gaa 


gca 


a yy 


t rr 
lll 


tta 
l uy 


tac 


aa ct 

y a y 


cgc 


ggc 


atg 


gaa 


1632 


1 97 

_L -7 / 


Glu 


Thr Leu Gly Lys 


Glu 


Ala 


Arg 


Ser 


Leu 


Tvt 

JL 


Glu 


Arg 


Gly Met 


Glu 




J- J o 




530 




















540 












900 


L. L L 


ctt 


aaa 


gee 


atg 


ctg 


L ll 


tta 
uuy 


tat 


gat 


act 


aan 
y y <~ 


tec 


ggg 


acc 


ate 


1680 


201 


Ser 


Leu 


Lys 


Ala 


Met 


Leu 


Pro 


Leu 




Asp 


Thr 


Glv 


Ser 


Gly Thr 


He 




202 


545 










550 










555 










560 




904 

^ \J *i 


tat 

La U 


gac 


etc 


cgc 


cac 


ttc 


at rr 


ntt 


yy^ 


att 


ant 
y l u 


nnn 


^ 3 n 


ctg 


gec 


nrrn 
Ly l 


1 7 9fi 


90S 


Tyr 


Asp 


Leu Arg 


His 


Phe 




J-J t- u. 






Ala 


ir X L> 


Jen 


Leu 


Ala 


ni y 




90fi 

\J u 










565 










S70 










575 






90ft 

Z V o 


tgg 


gac 


tat 


cac 


acc 


acc 


lcil 


att 

ulL 


uCLL 


fx cr 
Lay 


nt rr 
l Ly 


pa rr 
Lay 


nt rr 
l uy 


etc 


age 


r» f rx 
CILL 


1 7 7fi 
X / / u 


90 Q 
& \j y 


Trp 


Asp Tyr His 


Thr 


Thr 


His 


He 


Jon 
noli 




JJcU 




iicu 


Leu 


Ser 


1 11X 




210 








580 










585 










590 








212 


ate 


gat 


gag 


tec 


cca 


ate 


ttc 


aaa 


gaa 


ttt 


gtc 


aag 


aac 


tgg 


aaa 


age 


1824 


213 


He 


Asp 


Glu 


Ser 


Pro 


He 


Phe 


Lys 


Glu 


Phe 


Val 


Lys 


Arg 


Trp 


Lys 


Ser 




214 






595 










600 










605 










216 


tac 


ctt 


aaa 


ggc 


agt 


agg 


gca 


aag 


cac 


aac 














1854 


217 


Tyr 


Leu Lys Gly Ser Arg 


Ala 


Lys 


His 


Asn 
















218 




610 










615 






















221 


<210> SEQ ID NO: 


2 


























223 


<211> LENGTH: 618 


























225 


<212> TYPE: 


PRT 




























227 


<213> ORGANISM: 


Mus 


musculus 




















231 


<400> SEQUENCE: 


2 


























233 


Met Arg 


Cys 


Leu 


Ala 


Ala 


Arg 


Val 


Asn 


Tyr 


Lys 


Thr 


Leu 


He 


He 


He 
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234 


1 






5 










10 










15 




237 


Cys 


Ala 


Leu Phe 


Thr 


Leu 


Val 


Thr 


Val 


Leu 


Leu 


Tro 


Asn 


Lys 


Cys 


Ser 


238 






20 










25 










30 






241 


Ser Asp 


Lys Ala 


He 


Gin 


Phe 


Pro 


Arg 


His 


Leu 


Ser 


Ser 


filv 

oiy 


Phe 


Arg 


242 






35 








40 










45 








245 


Val 


Asp 


Gly Leu Glu Lys 




Ser 


Ala 


Ala 


Ser 


Glu 


Ser 


Asn 


His 


Tvt 
xyx 


246 




50 








55 










60 










249 


Ala 


Asn 


His He 


Ala 


Lys 


Gin 


Gin 


Ser 


Glu 


Glu 


Ala 


Phe 


Pro 


Gin 


Glu 


250 


65 








70 










75 










80 


253 


Gin 


Gin 


Lys Ala 


Pro 


Pro 


Val 


Val 


Gly 


Gly 


Phe 


Asn 


Ser 


Asn 


fil V 


fil V 
u j. y 


254 








85 










90 










95 




257 


Ser Lys 


Val Leu Gly Leu 


Lys 


Tvt 


Glu 


Glu 


He 


A qd 


^ y o 


Leu 


Tip 
lie 


A Qn 


258 






100 










105 










110 






261 


Asp 


Glu 


His Thr 


He 


Lys 


Gly 


Arg 


Arg 


Glu 


fil v 
uiy 


Asn 


Glu 


Val 


Phe 


T\P11 
ueu. 


262 






115 








120 










125 








265 


Pro 


Phe 


Thr Trp Val Glu 


Lys 


Tvt 
1 1 x 


Phe 


Asp 


Val 


Tvt 


fil V 

uxy 


Lvq 


Val 

VQl 


Va 1 

VQl 


266 




130 








135 










140 










269 


Gin 


Tyr 


Asp Gly 


Tyr 


Asp 


Arg 


Phe 


Glu 


Phe 


Ser 


His 


Ser 


Tvt 


Ser 


T.VQ 

uy j 


270 


145 








1 50 










155 










160 


273 


Val 


Tyr 


Ala Gin 


Arg 




tr i KJ 


• L Jf i 


TTi q 
nio 


tr l vj 


A GTi 
nop 


fii v 


Val 


Php 

r lie 




o ei 


274 








165 










170 










175 




277 


Phe 


Glu 


Gly Tyr 


Asn 


Val 


Glu 


Va 1 
vui 


A TfT 


A 


A TO" 
nl y 


Val 

VQl 


uy o 


y o 


Tl p 
lie 


OCl 


278 






180 










185 










lvu 






281 


Gly Val 


Glu Gly Val 


Pro 


Leu 


Ser 


Thr 


Gin 




Gly 


Dr-A 


fil n 

UlU 


fil V 
\jiy 


Tvt 


282 






195 








200 










205 








285 


Phe 


Tyr 


Pro He 


Gin 


He 


Ala 


Gin 


Tvt 
ly i 


Gly 


Leu 


Ser 


His 


Tvt 
lyx 


OCl 


uy o 


286 




210 








215 










220 










289 


Asn 


Leu 


Thr Glu 


Lys 


Pro 


IT -L KJ 


Hi q 
nio 


Tl p 
lie 


m n 

UlU 


Va 1 

VQl 


Tvt 


fil n 

ulU 


T Vi t 

X 111 


Ala 


fil n 


290 


225 








230 










235 










240 


293 


Asp Arg 


Asp Arg 


Asn 


lie 


A TfT 


tr 1 U 


A Qn 


fil n 
oiu 


- LX P 


TViT 
-i hi 


Va 1 

VQl 


pro 
tr 1.KJ 


T .\T Q 

iiy o 


fil V 

\jiy 


294 








245 










250 










255 




297 


Cys 


Phe 


Met Ala 


Ser 


Val 


Ala 


Jen 


uy o 


Cnr 


A -rrr 

t\x y 


UCl 


Thr 
± in 


Sen 

ri£j 11 


Va 1 
veil 


Lys 


298 






260 










265 










270 






301 


Gin 


Phe 


He Ala 


Pro 


Glu 


Thr 


Ser 


Glu 


Gly 


VQl 


Ser 


Leu 


Gin 


T.pij 
itcu 


fil V 
kj i y 


302 






275 








280 










285 








305 


Asn 


Thr 


Lys Asp 


Phe 


He 


Tl p 


Cpr 
DC1 


Php 

tr lit; 


A cjr-\ 


T.pii 


uy o 


lit- LI 


lie U 


T Vl T* 
-L 111 


Aon 


306 




290 








295 










300 










309 


Gly 


Ser 


Val Ser 


Val 


Val 




m n 


± 1x1 


Thr 
i in 


fZl n 


T.17Q 

.uy Jb 


7\ G Ti 


fil n 


Leu 


rile 


310 


305 








310 










315 










320 


313 


Thr 


Val 


His Tyr Val 


Ser 


Asn 


Thr 


Gin 


Leu 


He 


Ala 


Phe 


Arg 


Asp 


Arg 


314 








325 










330 










335 




317 


Asp 


He 


Tyr Tyr Gly 


He 


Gly 


Pro 


Arg 


Thr 


Ser 


Trp 


Ser 


Thr 


Val 


Thr 


318 






340 










345 










350 






321 


Arg 


Asp 


Leu Val 


Thr 


Asp 


Leu 


Arg 


Lys 


Gly 


Val 


Gly 


Leu 


Ser 


Asn 


Thr 


322 






355 








360 










365 








325 


Lys 


Ala 


Val Lys 


Pro 


Thr 


Lys 


He 


Met 


Pro 


Lys 


Lys 


Val 


Val 


Arg 


Leu 


326 




370 








375 










380 










329 


He 


Ala 


Lys Gly Lys Gly 


Phe 


Leu 


Asp 


Asn 


He 


Thr 


He 


Ser 


Thr 


Thr 


330 


385 








390 










395 










400 
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333 


Ala 


His 


Met 


Ala 


Ala 


Phe 


Phe 


Ala 


Ala 


Ser 


Asp 


Trp 


Leu 


Val 


Arg 


Asn 


334 










405 










410 










415 




337 


Gin Asp 


Glu 


Lys 


Gly Gly Trp 


Pro 


He 


Met 


Val 


Thr 


Arg 


Lys 


Leu 


Gly 


338 








420 










425 










430 






341 


Glu Gly 


Phe 


Lys 


Ser 


Leu 


Glu 


Pro 


Gly 


Trp 


Tyr 


Ser 


Ala 


Met 


Ala 


Gin 


342 






435 










440 










445 








345 


Gly Gin 


Ala 


He 


Ser 


Thr 


Leu 


Val 


Arg 


Ala 


Tyr 


Leu 


Leu 


Thr 


Lys 


Asp 


346 




450 










455 










460 










349 


Tyr 


Val 


Phe 


Leu 


Ser 


Ser 


Ala 


Leu 


Arg 


Ala 


Thr 


Ala 


Pro 


Tyr 


Lys 


Phe 


350 


465 










470 










475 










480 


353 


Pro 


Ser 


Glu 


Gin 


His 


Gly Val 


Lys 


Ala 


Val 


Phe 


Met 


Asn 


Lys 


His 


Asp 


354 










485 










490 










495 




357 


Trp 


Tyr 


Glu 


Glu 


Tyr 


Pro 


Thr 


Thr 


Pro 


Ser 


Ser 


Phe 


Val 


Leu 


Asn 


Gly 


358 








500 










505 










510 






361 


Phe 


Met 


Tyr 


Ser 


Leu 


He Gly 


Leu 


Tyr 


Asp 


Leu 


Lys 


Glu 


Thr 


Ala 


Gly 


362 






515 










520 










525 








365 


Glu 


Thr 


Leu Gly 


Lys 


Glu 


Ala 


Arq 


Ser 


Leu 


Tyr 


Glu 


Arq 


Gly 


Met 


Glu 


366 




530 










535 










540 










369 


Ser 


Leu 


Lys 


Ala 


Met 


Leu 


Pro 


Leu 


Tyr 


Asp 


Thr 


Gly 


Ser 


Gly 


Thr 


He 


370 


545 










550 










555 










560 


373 


Tyr 


Asp 


Leu 


Arg 


His 


Phe 


Met 


Leu 


Gly 


He 


Ala 


Pro 


Asn 


Leu 


Ala 


Arg 


374 










565 










570 










575 




377 


Trp 


Asp 


Tyr 


His 


Thr 


Thr 


His 


He 


Asn 


Gin 


Leu 


Gin 


Leu 


Leu 


Ser 


Thr 


378 








580 










585 










590 






381 


lie Asp 


Glu 


Ser 


Pro 


He 


Phe 


Lys 


Glu 


Phe 


Val 


Lys 


Arg 


Trp 


Lys 


Ser 


382 






595 










600 










605 








385 


Tyr 


Leu 


Lys 


Gly 


Ser Arg 


Ala 


Lys 


His 


Asn 














386 




610 










615 
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